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RAVINNALE FDR ALCEPTAMCE,  [APPLICAOLE TO ALL CJL I1LHS)

DESICN FEATURES

Yhe ITYC is comprised of 20 elecirical
spbasseablies; 13 subassenblies are lurkheed
Martin Aslra %pace designed and Fabricated
wiing slamdard prinled cirvwil bward Lype
consbruction. The rewmaining 5ix assem-
Lliew, 3 stepper mwbers, (ligh Yollage Power
Supply (HMES], Inlensified CCA |ICCO), and
ben: aszemlily are vendor sepplied compo-
neals, which hawe bepn speeified and pur-
chised apcording ko Locklieed Hartin Speci-
fFiration Conlrnl Orawings {5CI=) prepared by
Englneer ing amd Product Assurance.  Speci-
fFirations per the L0 are performance, Lest,
yual ligalive, angd acceplance requirenenis
for a pracured piece of eguipmeant. [avts,
naterials, precesscs, and design pgaide-
Vines Par Lhe [TVL program are speciFied

m acceidance wilh Lackheed Marlin

I2RIEZE.  This dacumant defines the

proyram requl remnenls.

HIL-3TD-9756G will serve as Lhe primary

FFE parts selection docoment. 11 a suib=
ahle part canngt be Found in HIL-SMO-9940,
cauivalent FFF parls thal meel the Tollgu-
ing criteria may be subsbitoled.

Hicroeircuits are at least Class B lewel,
BIL-H=335 10 devices. Al micracivoeits
are subjected to Particle Lmpact Moise
Oeteclion (FIMO) testing per HIL-STO-AHIC
[exrcpl For devices with plaskic epaxy-
jtype package}.

F

fD1nd05 and tranzislers are al leasl JAHIRV
fin accardanco wibh HIOL-S5-02800. ALl =oni-
cerduckors in cavily-Lype packages aro
subjecied Lo I'IMO testing pev WEL-STH-(AIC,

DESIGH_FEATURES 1Counl .}

Relays are procured La Lhe highest
mititary estahlished retiability {HIL-ER]
bevwel as delined in HIL-R-33076. RAelaps
are subject to MIHD testing.

Switches are protored Lo aL leash Lhe
setoMd highast Tevel ol the apprapriate
HMIL-ER specification, Switches areé sub-
Jocted Lo svther PIND tetbing ar K—ray
analysis as appropriale, for parkicle
tdetoclion.

OLhar discrate parks are procuved to at
least the secand highest [evel ol the
approgr lale MIL-LR specilicalkian.

Farle nat included in the abave dotumants
havg been psed in the design gnly afler a
nan-standard parts accepiance requestk
(M3FAR] has been prepared, submilled to
Reliahililty Asturance Enginepring and
approved (or use in the spuecilic
applicalian[s) delined am Lhe NSPAH Dby
Masa—J5L .

Warst case circuib analyses have been
perfnrmed and dacumenled Tor alY circoil
designs to demonslirate that sefficient
pperaking margins exisl far all operating
conditions, The apalyais was norsi case
in Lhat the walue far each al the wariahla
paramebors w2s sel Lo Timiks thot will
grive the mutpel Lo a odwimum Cor nam. )

A component approach review and aealpses
wat conducked ta verily thal Lhe applaed
slress gn tach pieve port by the Lempera
ture ckbremos fdenlilied wilh eoviron-—
mental qualificalion tesling does nol
eaceed the stress derating values
identified in Lockheed Martin 3I267070.

[DESIGH FEATURES {Count. )

In addition, ap objecklve examination
nf the design was parfarmed Lhrenogh 2
Preliminary Design Review and Critical
Uesign Reviow to verify that the ITVC aet

specification and contractual requirements.

DAE BOARD DESIGH

AV} bpards are constructoed Mram lamioaled
copper-clad cpoey glass eheeks per
MIL-P-13949 Type GF Grade A. Circuil
comngcLiims are made through printed
Lrares which ron Fram point bo point an
Lhe lard surFaces.
At an anwilar fing.  The annular ving sar-
Fuumd 2 the hole in which a campewenl Tead
or Lerminal is lorated.
a fosting far the talder, ensuring geod
wechanical and electrical perfarmance.
size and shape are governed hy HIL-P-55540
as are irace widths, spacing and rooting.
fhase roquiresents are reiterabed spec-

ifically in drvawing oeles Lo Turlher assure
Yariations betweea Lha artwark

compliancon.
master and Lhe linal product (due tp
irreqularities af tho otching praceszs)

are 3lse cantroedled by draning notes.

This prevents making defective boards (rau
grad artwork. Heles which hovse nua Tead

fir terminal, hul serve only to elecktrically

inLercannect the different board layers,
rantain ckiteh hars far mechanical suppnrt
and increased votlabl iy,

the througn heles are dri¥Ted Trom o dril ]
tape Lhus eliminaling Lhe passitilily aof
hunan ervgr avd a2l lowing Light conlrod
werr hnle and apnnnlar ring tvacenlricity,
an important reliabll ity ceiterion.  Alter
drilling and elching, all copper cladding

Every brace terminates

This ring provides

Its
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HARE BOARG DLSIGHM [Loat, )
iz Bin-Tead plaled per BIL-STR-1495%.  this
provides Tor eaty and rebiahle solderig
al the bime nf bearil assembly, roen aflber
perlods of prolanged storage.

DDARD ASSEAGLY DESIGN

011 ‘tomponents are instalted in 3 manner
which assuras maxinem reliabibily,
Component leads are pre—tinecd, allewing
Latal webtiing af salder joints. ANl leads
are formed Lo provide slress relief and
the hodias of larpe conponents are skaked.
Speclal nounting and handtIng inslructions
are included in gich deawing requeired altor
tind]l assemlly. The board is cvaked with
urethane which prelects against humidity
end <onLaminat ign, ’

ACLLPTAMCE TESY

Cache assombly is individually Lestoed to

a NASA appraverd Acceplaves Test Peacadure
TR-NT-Z0007442. The Arceptance Tesl Flaw
is delailed in attached Table ).

UUALTFICATION TEST

Ike Gualitication unit is identical to the
Miaght unit coafigurallen in avory respect
awnd iz uwsed selely for e purpnse of qual-
ificdtion Lesting. The Qual wnlt awst
successfully complete acceplancte tesling
prior Lp cnotering qualification kosting.
The Qual unil,has passed testing in
dccardance wilh WASA approved Lesl plan
PH-C-2000704%.  The Qualification Test

Flow i5 detailed in allachey Fabie 7.

AATIOMALE FOR ACCEPIANCE,  fCanLliaucd)

QrERALIONAL TESTS

In grder Lo verify Lhat COTY camponents

arg nreraliunal, a kest muskt verify the
health of all the rommand relaled com-
ponenks Trem Lhe PHS [A741] panel swikch,
thraugh the fCU, through Lhe sync 1ines

la the Camera/Fru, La the CamarafPTU
comidnd decoder,  The Leatl must also verifly
the canwra's ahilily Lo produce widoo, Lhe
WSz ability ko roule video, and Lhe mop-
ilor's abilily to display videe. A similar
tesl would be performed Lo verify Lhe HOM
command pakh.

Bre-Lawnch gp Qrbiter Tesl/ip-Fliaht Tesl

I, Power CCTV Sysbom.

2. ¥Wia the PUS panel, select @ i bar
a5 desLimalian anfd the ramerd vndar
lest as swyrce,

3. senl *Camera Power On" command [rom
Lhe FlIS panel.

4, Seleck “Evtprndl Sync" on moaitor.
5. Obkserve vides displayed an moniler.
Hote that if vides on monitor is
synchronized |i-p., stable razler)
then Lhis pmdivates that the canera

is recelving compasito sype Fram
the RCU and thal the camcra s pro-
ducing synchronized vidoo,

G. Send Pan, Tilt, Facus, Jnom, ALC,
and Garwd comuands amd visvally

(2ither via the monitor or direck
abservation] wverily operalian.

1. Select dawnlink az deslination aml
camera vnder test as sowrce.

M. Ohserve videa rpoted to downlink.

9. Send "Camera Power Q11" conmand wia
P45 panet,

10, Repeal Steps 1 through 9 excepl
issur coaMiands wia Ve MOH Comeaml

path.

QA SHEMECTTON
'rucureaont Conirol - The TivE FEE Parts

and hardware jlewt are procured Trom
approved wendpors and suppliers, which
mael the requircments set forth in Lhe
ITVC contract. RAesident DPRD parwpnnal
review 111 procurement docemenks Lo
e5tablish Lhe nped for L3) on selerted
parls {MAT 5173,

Ingyming Inspectip ~ Intoming
Quality tnspeciions are made pn all
raceived materials and parts. Results

arg recarded by 19t and retained in File

by drawing and control numbers far fulurs
reference and traceability. A1 LEL parts
are suhjected to incoming Jeceptance Lesls
a5 called far En PAF A4 14 - Incoming [neppc-
Lieon Fosl Insbruclians. Facowing ight
parls are Furthar processed in accordanre
wilh Lackheed MarLin 1267828, Mechanical
items are Inspecled per PAP 84,14 = Supplier
Dualiky Assurance, and PAP EINA. 1 = Proce-
dure For Preeessing Ingoming or Purchased
Farts Designated far Flight Usa. Arcepted
items are dellvered ko Haterial Caatrolled
Steres and retained wnder gpecified con-
ditions unlil Fabrication 15 required.
Man—canforming matarials are held for
Material Aeview Hoard THHB)] dispasition.
[PFAP Ad_ 014}

Board Assgmbly & Test — Prior te the start
al VL board assembly, all iloms are
verified to be coreect by stock roum
persanne?, as the flems are accumulated

to farm a kit.  The 1lems are wevifipd
again by the operaler whe assamliles the
kit by cheching against Lhe as-buitl-
paris-lisL (ARPL], AN Mandatary
Trepection Paints are desigued For all
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QAFLHSPECTION |Cont .

printed circuil, plus harnass connerters
for soldering wiring, crimping, splder
splices and quality worknanship prior Lo
eoating af the camponeal side of baards
and sleering of harnesses.

RATISIHALE 4 DH ALCH FTAMCE.

(Continued)

QAL THNSPECTTEN ffanl.)
I1T¥C Roards

Specific ITVEC bipanl assembly and test fo-
wirpctions ave provided in draving noles,
and applicable dncumenls arc cal ted out

in the Fabricalian Procedure and Recnrd
IFFE=-ZAD0 7442 ) and parls 1ist FLZADOTAAZ.
Thase include Pracess Standard-Domding
RIV-566 2280861, Process Standard - Donding
Yelers Tapa 2280087, Spec|ficatlon
soldering 2200749, Speciflcation — Crimp-
ing 2280400, Specificolion = Aending and
taking 22000, Speciflicatiom — WUrethaao
coating 2200077, Speciflicalion = Marking
2780076, Specificalion — Workmanship
aning3s, Specificakion Ronding and Stak-
ing 2280570, Specilivalipn=-Have Sqlder
27280827, Specilicalian-Printed Hire Doard
taking 2280851, Specilicalion-Rellan
Soldeving F2OD0254, Specificall mn=Spldering
Surface Mounl Conpanenls 20003710,

QASTHSPCCTION [ Tanl.
{TVE Assombly and Test

A ppen box Lest s perfammed per TP-TT-
20andade ant an Acceptance Test per
TP-AT-200DF442, inciuding vibration and
thermal wagipom, lorqees are specibied and
witnassed, traceahitity numbars are record-
ed and calibraled Leals are checked prior
Lo wse. Lackheed Martin Quality aad OPRO
intpectiont are perlormed at the complafian
ol specified FI'R gperalions in accovdance
wilh PAP-2.0.7, PAP-2.9, PAP=Z. 11,
PAP-EG. 1, and MAR-0.5. OFIR personnel
witness [1¥L button-up and critical
Lorguing.

Ihe [TYL 45 packaged according te NASA docu-
ments MHAGONG. TC and NHOS30Q.4{1D2} wmhich
defines packaging and hand|ing reguirensnts.
411 related docuomerlalien including
aszembly trawings, Farks List, ABFIL. Test
Dala, elr., is galhered and {eld in a
dacomentation folder assignod specifically
Lo each assembly. This Folder is relained
fer refeveace. An EIDP |5 grepared lur
each assenbly in accordante with the ra-
quirements of PaP E2.3. Lockheed Martin §C
arl OPRO perzonnel witness eraling, packag—
Ing, packing, anmd marking, and review Lle
CIDF Tar camplebencess amd accuracy.
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J'I.II:EEI"H'I.“CE TEST FLAOW
ADOH_AHBLLHT 1 MFORMANCE TEST

Test corducled par the reguiremmnts of HASH
approved TP-AT-204003442,

BLCEMTACE VIBRATION £XPOSURE
20-80 Hz:

ThELE 1.

) dBJDEtaue rise from (.01 g?ru; Le
000 g%z

0.0 gfAlz

350-2¢400 1z 3 wAforlove dacrease ta 0,906 gE#H:
Toet Doralion: 1 minatefawis, oporaling

Test level; 6.1 grins

PUST=YIAEATION FUNT][OMAL CHECE

Fest conducled per the vequirements af NASA
approved TP-AT-20007442,

&EILEI&HLE.IUEHHEL;E&EQHH_EEEHEHEL

1.5 cyeles tatal from 4115 deg [ Lo +44 deg F.
After stabilization, one haurr mininum duration
at each plateau. Ine=spec Fiunelinnal lests
petfermed at each plateau.

POST-ENVERONMENTAL PERFORMANGE TCST

Raom ambient perfrormance tests conducked in
accordance with NASA approved TPoAT-20007442.

BO0-35{0 He:

TAOLC 2. QUALIFTCATEON TEST FLAOW

CHI

Comfueted Leste P In accardance with the
requirements af SL-E=D00ZB, including C5Q1,
Csnd, Cs0&, TT01, Cf0Y, and CEDI. Radiated
Lests run in accordance wikh SL-E-QNGZA
including K502, RS0, and REOZ pecapt Lhat the
Lest cyurrenk for R30Z was & anps in Tieu ol 20
A .

ouAL FOR ACCEPTANCE YIDRATION

1 d6foclave incrrasing Lo DLOGT g*fo
06 nctave

350-2000 Hz: 3 obSfectave decraase

lesl Level! 7.8 grms

Tesl ODeratiom: & minutesdacis pperating

FLEGHT QUALIFICATION Y IBRATIO0H

e0=-T1 Hz:
J0-500 1z
Sld-ZpOc Hz; 6 dD/ocLlave decrease

feet Laval: 15.1 grms

Test Duratiom; 4F maputesfanis non—operaling

THERHAL=YACUUH

7.5 cyctes totad From +170 deg F Lo +9 deq F.
After ctabilization, e hear minimum duration at
cach plaleau. Ta-spec feoclional tasls perforued
al eaelr plakesn.

-0 MHe:
BI-T51 17 :

1! ﬂBqutavr ingreasing to 0.4 gEle
a.4 gt/lz

I RPAL _STHULAT RO

Harst case hol amd cold mission enviranments
simulaled wm vacoen. Buering hel case, in—apec
ppetalian is required for & of 14 consecutive
haurs. During esld case, in-spec operalion i3
required for 14 cgnsecutive hours. !

HMorry
120 hours exposure Lo BS% BH sacludioy Tour 74

hour temperature cycles of 180 dey F Lo +12% dag
F. man-oporating.
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